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(54) PHOTOSENSITIVE PASTE AND ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive paste containing a high 
proportion of an inorganic powder of a small particle diameter, capable of 
sufficiently curing a photosensitive resin component because of a low light 
transmittance within the paste and easily forming a fine pattern. 



SOLUTION: In a photosensitive paste containing an inorganic powder, a 
photosensitive resin component and a photopolymerization initiator, an internal 
curing type photopolymerization initiator and a surface curing type 
photopolymerization initiator are used in combination as the photopolymerization 
initiator so as to attain sufficient curing even in a part with a low light 
transmittance. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The photosensitive paste characterized by said photopolymerization 
initiator consisting of an internal hardening mold photopolymerization initiator and 
a hard facing mold photopolymerization initiator in the photosensitive paste 
containing inorganic powder, a photopolymer component, and a 
photopolymerization initiator. 

[Claim 2] Said photopolymer component is a photosensitive paste containing 
photosensitive polymer or oligomer, and a photosensitive monomer according to 
claim 1. 

[Claim 3] For said photosensitive monomer, said photosensitive polymer or 

oligomer is a photosensitive paste containing an optical radical polymerization 

nature monomer according to claim 2 including an acrylic copolymer. 

[Claim 4] Said photopolymerization initiator is a photosensitive paste according to 

claim 1 to 3 included 0.1 to 5% of the weight to the photosensitive paste whole 

quantity. 

[Claim 5] The photosensitive paste according to claim 1 to 4 whose rate of said 
internal hardening mold photopolymerization initiator is 10 - 90 % of the weight in 
said photopolymerization initiator. 

[Claim 6] Said inorganic powder is a photosensitive paste containing conductive 
powder according to claim 1 to 5. 

[Claim 7] Said conductive powder is a photosensitive paste according to claim 6 
which is the powder containing at least one sort chosen from Ag, Au, Pt, Pd, Cu, 
nickel, W, aluminum, and Mo. 

[Claim 8] Said inorganic powder is a photosensitive paste containing insulating 
powder according to claim 1 to 7. 



[Claim 9] Said insulating powder is a photosensitive paste containing glass 
powder and/or ceramic powder according to claim 8. 

[Claim 10] Electronic parts equipped with the functional material film by which 

patterning was carried out using the photolithography technique in the paste film 

formed with a photosensitive paste according to claim 1 to 9. 

[Claim 1 1] the conductor by which patterning was carried out using the 

photolithography technique in the paste film formed with a photosensitive paste 

according to claim 6 or 7 -- electronic parts equipped with the film. 

[Claim 12] Electronic parts equipped with the insulator film by which patterning 

was carried out using the photolithography technique in the paste film formed 

with a photosensitive paste according to claim 8 or 9. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic parts manufactured 

using a photosensitive paste and it. 

[0002] 



[Description of the Prior Art] wiring formed in relation to a substrate since the RF 
circuit with which these electronic equipment is equipped is constituted with the 
densification and high-speed-signal-izing of RF electronic equipment -- it is called 
for that a conductor is detailed and that it is a thick film. 
[0003] In order to form conventionally the thick-film-conductor film which gives 
wiring on a substrate, while producing the conductive paste which mixed 
conductive powder to the organic binder, and the desired pattern's giving this on 
the substrate by screen-stencil, performing baking after that and it removing an 
organic binder, making an electric conduction component sinter was performed. 
[0004] However, it was difficult for the pattern version precision to be 
comparatively bad, for example, to form a detailed pattern with a width of face of 
100 micrometers or less in screen printing. 

[0005] then, the photosensitive paste which mixed conductive powder to the 
photopolymer constituent as obtaining in screen-stencil was indicated by JP,54- 
121967.A, JP,54-13591,A, and JP,59-143149,A as an approach of obtaining the 
difficult detailed pattern - using - this - a photolithography technique -- applying 
-- the conductor of a detailed pattern - the approach of forming the film on a 
substrate is proposed. 

[0006] As a photopolymer constituent which constitutes a paste component in 
such a photosensitive paste Well-known photopolymerization nature or an optical 
denaturation compound can be used from the former. For example (1) Mixture of 
the monomer or oligomer which has reactant functional groups, such as a partial 
saturation radical, and photopolymerization initiators, such as an aromatic series 
carbonyl compound, (2) The mixture of addition polymerization nature 
compounds, such as the so-called diazo resin, such as a condensation product 
of aromatic series screw azide and formaldehyde, and (3) epoxy compounds, 
and photo-oxide generating agents, such as diaryl iodonium salt, (4) 
naphthoquinonediazide system compound, etc. can be used. Among these, 
especially a desirable thing is the mixture of the monomer and optical radical 
generating agents, such as an aromatic series carbonyl compound, which have 



reactant functional groups, such as (1) partial-saturation radical. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above-mentioned 
photosensitive paste, although a photopolymer constituent contains a 
photopolymerization initiator, the hard facing mold photopolymerization initiator is 
used as this photopolymerization initiator. Although the activity of a radical will fall 
for the oxygen which exists in a paste film front face and the polymerization of a 
monomer will stop being able to go on easily if an internal hardening mold 
photopolymerization initiator is used, in a hard facing mold photopolymerization 
initiator, it is for being hard to receive such oxygen inhibition. 
[0008] however, the conductor which has high electrical conductivity by the 
above-mentioned approach ~ in order to obtain the film, the content rate of the 
conductive powder which needs to prevent defects accompanying the volumetric 
shrinkage at the time of baking, such as an open circuit and crack initiation, 
therefore is mixed during a photosensitive paste must be made high. 
[0009] However, when the content rate of conductive powder becomes high, 
there is a problem that the permeability of the light inside the photosensitive 
paste film becomes low, and hardening of the photosensitive paste added as a 
photopolymerization initiator tends to become inadequate about a hard facing 
mold photopolymerization initiator, therefore pattern formation becomes difficult. 
[0010] Moreover, in order to obtain a detailed pattern, it is necessary to make 
small particle size of the conductive powder contained during a photosensitive 
paste but, and as well as the case where it mentions above when the particle 
size of conductive powder becomes small in this way, the permeability of the light 
inside the paste film becomes low, and there is a problem that hardening of a 
photosensitive paste tends to become inadequate, therefore pattern formation 
becomes difficult. 

[001 1] Although the above explanation described the technical problem about the 
photosensitive paste which contains conductive powder as inorganic powder, the 
same technical problem is encountered also about the photosensitive paste 



which contains insulating powder as inorganic powder. 

[0012] Then, the purpose of this invention is that fully tend to stiffen a 

photopolymer component, therefore detailed pattern formation tends to offer an 

easy photosensitive paste, even if the content rate of inorganic powder is high, 

the particle size of inorganic powder is small, therefore the permeability of the 

light in the interior is low. 

[0013] 

[Means for Solving the Problem] This artificer used to come to make a header 
and this invention for the ability of sufficient hardening to be attained also in the 
low part of light transmission nature by using as a photopolymerization initiator 
under photosensitive paste combining an internal hardening mold 
photopolymerization initiator and a hard facing mold photopolymerization initiator, 
as a result of repeating research wholeheartedly, in order to solve the above- 
mentioned technical problem. 

[0014] That is, in order that this invention may be first turned to the 
photosensitive paste containing inorganic powder, a photopolymer component, 
and a photopolymerization initiator and may solve the above-mentioned technical 
problem, it is characterized by using together an internal hardening mold 
photopolymerization initiator and a hard facing mold photopolymerization initiator 
as a photopolymerization initiator. 

[0015] The capacity which may absorb the long wavelength region in the 
ultraviolet area or visible region which cleft by the exposure of an activity energy 
line, consequently it had before cleavage with an internal hardening mold 
photopolymerization initiator disappears, and absorption by this short- 
wavelength-izes. The sake, That by which the activity energy line required for 
cleavage was absorbed in the field near a monomer front face in front of 
cleavage The thing of a photopolymerization initiator which the initiator which can 
penetrate now even inside a monomer, without being absorbed by cleavage, 
consequently exists in the interior of a monomer becomes [ thing ] easy to cleave, 
and is easy to produce hardening inside a monomer is said. Generally, it is 



before and after cleavage in this way, and it is called if a difference's arising in 
absorption and the breeching effectiveness are shown. 

[0016] On the other hand, since a hard facing mold photopolymerization initiator 
does not not much have a difference in the absorption region before and behind 
cleavage, an activity energy line is absorbed in the field near a monomer front 
face, and it cannot arrive even at the interior of a monomer easily, and means the 
thing of a photopolymerization initiator which is easy to produce hardening on the 
front face of a monomer. 

[0017] Thus, since according to the photosensitive paste concerning this 
invention the property of an internal hardening mold photopolymerization initiator 
can be used and the light transmission nature inside a paste can be raised, the 
photopolymer component inside the low paste of light transmission nature can be 
easily stiffened by combining this and a hard facing mold photopolymerization 
initiator. 

[0018] In addition, since an internal hardening mold photopolymerization initiator 
receives oxygen inhibition in a front face as mentioned above, if only an internal 
hardening mold photopolymerization initiator is used, it will not harden on a paste 
front face. A paste front face and the interior can be made hardened like this 
invention by using together an internal hardening mold photopolymerization 
initiator with a hard facing mold photopolymerization initiator. 
[0019] In the photosensitive paste concerning this invention, a photopolymer 
component contains photosensitive polymer or oligomer, and a photosensitive 
monomer in the more concrete embodiment. Moreover, more specifically, in 
above-mentioned photosensitive polymer or oligomer, a photosensitive monomer 
contains an optical radical polymerization nature monomer including an acrylic 
copolymer. 

[0020] Moreover, as for a photopolymerization initiator, in the photosensitive 
paste concerning this invention, it is desirable to contain 0.1 to 5% of the weight 
to the photosensitive paste whole quantity. 

[0021] Moreover, in a photopolymerization initiator, it is desirable that the rate of 



an internal hardening mold photopolymerization initiator is 10 - 90 % of the 
weight. 

[0022] Moreover, in the photosensitive paste concerning this invention, even if 
conductive powder like the powder containing at least one sort as which 
inorganic powder is chosen from Ag, Au, Pt, Pd, Cu, nickel, W, aluminum, and 
Mo according to that application is included, insulating powder like glass powder 
and/or ceramic powder may be included, for example. Furthermore, the both 
sides of conductive powder and insulating powder may be included as inorganic 
powder. 

[0023] This invention is turned also to electronic parts equipped with the 
functional material film by which patterning was carried out using the 
photolithography technique in the paste film formed with the above 
photosensitive pastes again. 

[0024] the conductor with which the above-mentioned functional material film 
contains conductive powder in such electronic parts ~ the conductor by which 
patterning was carried out using the photolithography technique in the paste film 
formed with the photosensitive ** paste ~ even if it is the film, you may be the 
insulator film by which patterning was carried out using the photolithography 
technique in the paste film formed with the photosensitive paste for insulators 
containing insulating powder. 
[0025] 

[Embodiment of the Invention] The photosensitive paste concerning this invention 
is advantageously used, in order to form on a substrate the film which has a 
detailed pattern for example, using a photolithography technique. It is given and, 
more specifically, a photosensitive paste is dried so that the paste film may be 
formed on a substrate by the well-known film formation approaches, such as 
screen-stencil, a spin coat, or a doctor blade. Subsequently, if negatives are 
developed with a sodium-carbonate water solution after letting the mask which 
has a desired pattern pass and exposing this paste film for example, the pattern 
film which has a desired pattern will be formed. Baking processing of this pattern 



film is carried out if needed. 

[0026] The photosensitive paste concerning this invention contains inorganic 
powder, a photopolymer component, and the photopolymerization initiator that 
consists of an internal hardening mold photopolymerization initiator and a hard 
facing mold photopolymerization initiator. Although well-known 
photopolymerization nature or an optical denaturation compound can be used 
from the former mentioned above as a photopolymer constituent which consists 
of an above-mentioned photopolymer component and an above-mentioned 
photopolymerization initiator, a photopolymer component is preferably constituted 
with photosensitive polymer or oligomer, and a photosensitive monomer. 
[0027] This acrylic copolymer can be manufactured including the acrylic 
copolymer with which especially being used suitably has a carboxyl group in a 
side chain as photosensitive polymer or oligomer by carrying out 
copolymerization of unsaturated carboxylic acid and the ethylene nature 
unsaturated compound. 

[0028] As unsaturated carboxylic acid, an acrylic acid, a methacrylic acid, a 
maleic acid, a fumaric acid, vinyl acetic acids, these anhydrides, etc. are 
mentioned. On the other hand, as an ethylene nature unsaturated compound, 
fumaric-acid ester, such as methacrylic ester, such as acrylic ester, such as a 
methyl acrylate and an ethyl acrylate, a methyl methacrylate, and ethyl 
methacrylate, and fumaric-acid monoethyl, etc. is mentioned. Moreover, 
oxidation treatment may be performed to the copolymer which was made to carry 
out copolymerization of these compounds, and was obtained, and an 
unsaturated bond may be introduced. 

[0029] Moreover, being used suitably as a photosensitive monomer It is a thing 
containing the optical radical polymerization nature monomer which has reactant 
functional groups, such as a partial saturation radical. For example A hexandiol 
thoria chestnut rate, a tripropylene glycol thoria chestnut rate, Trimethylolpropane 
triacrylate, stearylacrylate, Tetrahydrofurfuryl acrylate, laurylacrylate, 2-phenoxy 
ethyl acrylate, Isodecyl acrylate, iso octyl acrylate, tridecyl acrylate, Caprolactone 



acrylate, ethoxylation nonyl phenol acrylate, 1,3-butanediol diacrylate, 1,4- 
butanediol diacrylate, Diethylene glycol diacrylate, tetraethylene glycol diacrylate, 
Triethylene glycol diacrylate, ethoxylation bisphenol A diacrylate, Propoxy-ized 
neopentyl glycol diacrylate, a tris (2-hydroxyethyl) isocyanurate thoria chestnut 
rate, Ethoxylation trimethylolpropane triacrylate, a pentaerythritol thoria chestnut 
rate, Propoxy-ized trimethylolpropane triacrylate, a propoxy-ized glyceryl thoria 
chestnut rate, Pentaerythritol tetraacrylate, ditrimethylolpropanetetraacrylate, 
Dipentaerythritol hydroxy pentaacrylate, ethoxylation pentaerythritol tetraacrylate, 
Tetrahydrofurfuryl methacrylate, cyclohexyl methacrylate, Isodecyl methacrylate, 
lauryl methacrylate, triethylene glycol dimethacrylate, Ethylene glycol 
dimethacrylate, tetraethylene glycol dimethacrylate, 1,4-butanediol 
dimethacrylate, diethylene-glycol dimethacrylate, 1, 9-nonane diol diacrylate, 1, 
6-hexanedioldimethacrylate, Neopentyl glycol dimethacrylate, 1, 3-butylene- 
glycol dimethacrylate, Ethoxylation bisphenol A dimethacrylate, 
trimethylolpropanetrimethacrylate, Ethoxylation isocyanuric acid diacrylate, 
ethoxylation PARAKU mill phenol acrylate, Ethylhexyl carbitol acrylate, an N- 
vinyl-2-pyrrolidone, Isobornyl acrylate, polypropylene-glycol diacrylate, 
polyethylene-glycol diacrylate, dipentaerythritol pentaacrylate, dipentaerythritol 
hexaacrylate, etc. are mentioned. 

[0030] Moreover, as a typical internal hardening mold photopolymerization 
initiator which can be suitably used in this invention, it is 2-benzyl-2- 
dimethylamino -1 shown with the following structure expression (1). -(4- 
morpholino phenyl)- Butanone -1 is mentioned. 
[0031] 
[Formula 1] 



Q N 



(1) 



[0032] If the suitable internal hardening mold photopolymerization initiator for 
others is shown concretely, the following compounds can be mentioned, for 
example. 

(1) Bis(2, 6-dimethoxybenzoyl)-2, 4, and 4-trimethyl pentyl phosphoretted 
hydrogen oxide and (2) screw (2, 6-dimethylbenzoyl) - 2, 4, and 4-trimethyl pentyl 
phosphoretted hydrogen oxide, (3) bis(2, 4, 6-trimethyl benzoyl)-2, 4, and 4- 
trimethyl pentyl phosphoretted hydrogen oxide and (4) screw (2, 6- 
dichlorbenzoyl) - 2, 4, and 4-trimethyl pentyl phosphoretted hydrogen oxide. 
[0033] On the other hand, generally, a hard facing mold photopolymerization 
initiator can be divided roughly, and can be classified into a self-cleavage mold 
and a hydrogen length cutting die. 

[0034] As a hydrogen length cutting die, when benzophenone, 2, and 4-dimethyl 
thioxan ton etc. is used, it is usually used together with a photosensitizer. As this 
photosensitizer, generally an amine compound is used and, specifically, 
triethanolamine, methyldiethanolamine, etc. are mentioned. 
[0035] However, since initial coloring of a polymer becomes large when these 
amines compound is used, it is desirable to rather use the photopolymerization 
initiator of a self-cleavage mold. As a photopolymerization initiator of a self- 
cleavage mold, there are an acetophenone system photopolymerization initiator, 
an alpha-dicarbonyl system photopolymerization initiator, etc., and these are 
more suitable in respect of the transparent and colorless nature of a hardening 



object. 

[0036] As mentioned above, as a hard-facing mold photopolymerization initiator 
used suitably, the 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane-1-ON 
shown with the following structure expression (2) is mentioned. 
[0037] 
[Formula 2] 



[0038] In addition, it is as follows when the hard facing mold photopolymerization 
initiator which can be suitably used in this invention is illustrated concretely. 
Acetophenone system photopolymerization initiator: (1)2-methyl-1-[4-(methylthio) 
phenyl]-2-morpholinopropane-1-ON, (2)1-phenyl-2-hydroxy-isobutane-1-ON, 
(3)1-hydroxy cyclohexyl phenyl ketone, (4)1-(4-isopropyl phenyl)-2-hydroxy- 
isobutane-1-ON. 

alpha-dicarbonyl system photopolymerization initiator: (1) 1, 2-bibenzyl dione, 
and (2) methylphenylglyoxylate. 

[0039] In addition, these hard facing mold polymerization initiators are 
independent, or can use two or more sorts for coincidence. 
[0040] It is desirable to consider as 0.1 - 5 % of the weight to the photosensitive 
paste whole quantity as an addition of a photopolymerization initiator including 
the both sides of an internal hardening mold which was mentioned above, and a 
hard facing mold, and it is 0.2 - 3 % of the weight more preferably. It is because 
hardenability will become large too much and it will become difficult to obtain a 
detailed pattern, if it is easy to become inadequate hardening according to [ that 
it is less than 0.1 % of the weight ] light and it exceeds 5 % of the weight. 
[0041] Moreover, about the rate of the internal hardening mold 
photopolymerization initiator and hard facing mold photopolymerization initiator in 




(2) 



a photopolymerization initiator, it is desirable that the former is 10 - 90 % of the 
weight, and it is 20 - 85 % of the weight more preferably. It is because hard 
facing is inadequate, so pattern formation will become difficult if the cross-section 
configuration of the pattern film tends to become a reverse trapezoid for it to be 
less than 10 % of the weight since hardening is inadequate, and it exceeds 90 % 
of the weight. 

[0042] Even if conductive powder is used as inorganic powder according to the 
application of a photosensitive paste and insulating powder is used, these both 
sides may be used. 

[0043] As conductive powder, one sort, such as Ag powder, Au powder, Pt 
powder, Pd powder, Cu powder, nickel powder, W powder, aluminum powder, 
and Mo powder, or two sorts or more can be used, for example. Moreover, the 
alloyed powder may be used. 

[0044] Moreover, although conductive powder may have which configurations, 
such as the shape of a globular shape, tabular, massive, and a rod, there is no 
condensation, and it is 0.5-5 micrometers preferably [ it is desirable that 
dispersibility is good and / the mean particle diameter / being referred to as 0.05- 
10 micrometers ], and more preferably, the mean particle diameter of conductive 
powder is less than 0.05 micrometers ~ the cohesive force of a particle - large - 
a conductor with good dispersibility -- it is because it is difficult for the 
photosensitive ** paste to be hard to be obtained, and to obtain a detailed circuit 
pattern on the other hand if the mean particle diameter of conductive powder 
exceeds 10 micrometers. 

[0045] Moreover, in a photosensitive paste, the content rate of conductive 
powder has 60 - 90 desirable % of the weight, and it is 65 - 85 % of the weight 
more preferably. It is difficult to be easy to produce the open circuit and crack at 
the time of baking of conductive powder according that a content rate is less than 
60 % of the weight to contraction, and to obtain a proper ** pattern, and on the 
other hand, when the content rate of conductive powder exceeds 90 % of the 
weight, it is because the amounts of photopolymer components run short and 



sufficient hardening is hard to be obtained. 

[0046] Moreover, in the photosensitive paste concerning this invention, as 
inorganic powder, when insulating powder is used, glass powder and/or ceramic 
powder can be advantageously used as insulating powder. As glass powder, 
glass powder with well-known way silicic acid system glass powder etc. can be 
used, and the well-known ceramic powder of glass ceramics, a glass 
multicomputer system, and non-textile glass yarn can be used as ceramic 
powder. 

[0047] As glass powder, more specifically A Si02-PbO system, a Si02-ZnO 
system, Si02-Bi 203 A system, a Si02-K2 O system, a Si02-Na2 O system, 
Si02-PbO-B 203 A system and Si02-ZnO-B 203 A system and Si02-Bi2 03-B- 
2 03 A system and Si02-K2 0-B 203 A system and Si02-Na2 0-B 203 Glass 
powder, such as a system, can be used. 

[0048] Moreover, the oxide of at least one sort of metals chosen from the group 
which consists of aluminum, Ag, Cu, nickel, Ti, Ba, Pb, Zr, Mn, Cr, Sr, Fe, Y, Nb, 
La, Si, Zn, and Ru, for example as ceramic powder, boride, a nitride, silicide, etc. 
can be used. 

[0049] Like the case of the conductive powder which mentioned these insulating 
powder above, although you may have which configurations, such as the shape 
of a globular shape, tabular, massive, and a rod, there is no condensation, it is 
desirable that dispersibility is good, therefore, as for mean particle diameter, it is 
desirable to be referred to as 0.1-10 micrometers. 

[0050] Moreover, when a photosensitive paste is used as a paste for forming an 
insulator including glass powder which was mentioned above, the content rate of 
this glass powder has 40 - 80 desirable % of the weight. It is because a detailed 
pattern will be hard to be obtained by dispersion of the light by glass powder if 
the content rate of glass powder causes the insulating fall of the insulator film 
after baking as it is less than 40 % of the weight, it tends to become poor and, on 
the other hand, exceeds 80 % of the weight. 

[0051] moreover, the thing used as a paste for a photosensitive paste to form a 



conductor including conductive powder which was mentioned above - it is - 
such a conductor - when insulating powder is further added by the 
photosensitive ** paste, such a content rate of insulating powder has 0.1 - 10 
desirable % of the weight. It is because the conductive fall of the pattern film after 
baking and the fall of soldering nature will be caused if junction nature with a 
substrate is low in the content rate of insulating powder being less than 0.1 % of 
the weight, it is difficult to obtain a good pattern and it, on the other hand, 
exceeds 10 % of the weight. 

[0052] In the photosensitive paste concerning this invention, preservation 
stabilizers, such as polymerization inhibitor, an antioxidant, a color, a pigment, a 
defoaming agent, a surfactant, etc. can be added further suitably if needed. 
[0053] Below, the photosensitive paste concerning this invention is more 
concretely explained based on an example. 

[0054] Each photosensitive paste as examples 1-6 of a comparison which 
separates from the examples 1-9 which are within the limits of this invention, and 
the range of this invention was produced. 

[0055] In a detail, more each photosensitive paste concerning an example While 
inorganic powder, an acrylic copolymer, and an optical radical polymerization 
nature monomer are included As a photopolymerization initiator, each 
photosensitive paste concerning the example of a comparison, including the both 
sides of an internal hardening mold photopolymerization initiator and a hard 
facing mold photopolymerization initiator While inorganic powder, an acrylic 
copolymer, and an optical radical polymerization nature monomer are included, 
either a hard facing mold photopolymerization initiator and an internal hardening 
mold photopolymerization initiator are included as a photopolymerization initiator. 
[0056] Moreover, more specifically, they are Ag powder which has predetermined 
mean particle diameter as inorganic powder in these examples and the example 
of a comparison, respectively, AgPt powder, and Si02-PbO-B 203. System glass 
powder and aluminum2 03 powder (alumina) were used suitably, respectively. 
[0057] Moreover, similarly in each of an example and the example of a 



comparison, trimethylolpropane triacrylate was used as an optical radical 
polymerization nature monomer, using a methyl-methacrylate-methacrylic-acid 
copolymer as an acrylic copolymer which constitutes a photopolymer component. 
[0058] Moreover, it sets to each of an example and is 2-benzyl-2-dimethylamino - 
1 as an internal hardening mold photopolymerization initiator. -(4-morpholino 
phenyl)- Butanone -1 was used. Moreover, it is this 2-benzyl-2-dimethylamino -1 
that contains an internal hardening mold photopolymerization initiator as a 
photopolymerization initiator in the example of a comparison. -(4-morpholino 
phenyl)- Butanone -1 was used. 

[0059] Moreover, in each of an example, 2-methyl-1-[4-(methylthio) phenyl]-2- 
morpholinopropane-1-ON and 2, and 4-diethyl thioxan ton was used as a hard- 
facing mold photopolymerization initiator, respectively. Moreover, in the example 
of a comparison, these 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane- 
1-ON and 2, and 4-diethyl thioxan ton was used for what contains a hard-facing 
mold photopolymerization initiator as a photopolymerization initiator, respectively. 
[0060] And after fully mixing these inorganic powder, an acrylic copolymer, an 
optical radical polymerization nature monomer, an internal hardening mold 
polymerization initiator, and a hard-facing mold polymerization initiator by each 
following presentation ratios with the ethyl carbitol acetate as an organic solvent, 
each photosensitive paste by examples 1-9 and the examples 1-5 of a 
comparison was produced by kneading with 3 rolls. 
[0061] 
[Example 1] 

- Ag powder (mean particle diameter: 3.0 micrometers) 75 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 4.5 % 

of the weight and trimethylolpropane triacrylate 5.2 % of the weight 

and 2-benzyl-2-dimethylamino-1 -(4-morpholino phenyl)-butanone - 

1 0.14 % of the weight and 2-methyl -1-[4- 

(methylthio) phenyl]-2-morpholinopropane-1-ON 

1.0 % of the weight, 2 and 4-diethyl thioxan ton 0.26 % of the weight and 



ethyl carbitol acetate 13.9 % of the weight [0062] 

[Example 2] 

- AgPt powder (mean particle diameter: 3.0 micrometers) 65 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 6.3 % 

of the weight and trimethylolpropane triacrylate 7.2 % of the weight 

and 2-benzyl-2-dimethylamino-1-(4-morpholino phenyl)-butanone - 

1 0.41 % of the weight and 2-methyl -1-[4- 

(methylthio) phenyl]-2-morpholinopropane-1-ON 

1 .3 % of the weight, 2 and 4-diethyl thioxan ton 0.33 % of the weight and 

ethyl carbitol acetate 19.46 % of the weight [0063] 

[Example 3] 

- Ag powder (mean particle diameter: 3.0 micrometers) 85 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 2.7 % 

of the weight and trimethylolpropane triacrylate 3.2 % of the weight 

and 2-benzyl-2-dimethylamino-1-(4-morpholino phenyl)-butanone - 

1 0.19 % of the weight and 2-methyl -1-[4- 

(methylthio) phenyl]-2-morpholinopropane-1-ON 

0.46 % of the weight, 2 and 4-diethyl thioxan ton 0.11 % of the weight and 

ethyl carbitol acetate 8.34 % of the weight [0064] 

[Example 4] 

- Ag powder (mean particle diameter: 0.6 micrometers) 65 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 6.3 % 

of the weight and trimethylolpropane triacrylate 7.2 % of the weight 

and 2-benzyl-2-dimethylamino-1-(4-morpholino phenyl)-butanone - 

1 0.61 % of the weight and 2-methyl -1-[4- 

(methylthio) phenyl]-2-morpholinopropane-1-ON 

1.14 % of the weight, 2 and 4-diethyl thioxan ton 0.29 % of the weight and 

ethyl carbitol acetate 19.46 % of the weight [0065] 

[Example 5] 

- Ag powder (mean particle diameter: 0.6 micrometers) 85 % of 



the weight and methyl-methacrylate-methacrylic-acid copolymer 2.7 % 

of the weight and trimethylolpropane triacrylate 3.2 % of the weight 

and 2-benzyl-2-dimethylamino-1-(4-morpholino phenyl)-butanone - 

1 0.38 % of the weight and 2-methyl -1-[4- 

(methylthio) phenyl]-2-morpholinopropane-1-ON 

0.3 % of the weight, 2 and 4-diethyl thioxan ton 0.08 % of the weight and 

ethyl carbitol acetate 8.34 % of the weight [0066] 

[Example 6] 

- Ag powder (mean particle diameter: 0.6 micrometers) 80 % of 

the weight and Si02-PbO-B 203 System glass powder (mean particle diameter: 

3.0 micrometers) 5.0 % of the weight and 

methyl-methacrylate-methacrylic-acid copolymer 2.7 % of the weight 

and trimethylolpropane triacrylate 3.2 % of the weight and 2-benzyl-2- 

dimethylamino-1-(4-morpholino phenyl)-butanone -1 

0.49 % of the weight and 2-methyl -1-[4-(methylthio) phenyl]-2- 

morpholinopropane-1-ON 0.2 % of the weight, 2 and 

4-diethyl thioxan ton 0.07 % of the weight and ethyl carbitol 

acetate 8.34 % of the weight [0067] 

[Example 7] 

- Ag powder (mean particle diameter: 0.6 micrometers) 74 % of 

the weight and aluminum 203 Powder (mean particle diameter: 3.0 

micrometers) 1.0 % of the weight and methyl-methacrylate- 

methacrylic-acid copolymer 4.5 % of the weight and trimethylolpropane 

triacrylate 5.2 % of the weight and 2-benzyl-2-dimethylamino-1-(4- 

morpholino phenyl)-butanone -1 1.12 % of the 

weight and 2-methyl -1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.22 % of the weight, 2 and 4-diethyl thioxan 

ton 0.06 % of the weight and ethyl carbitol acetate 13.9 % of the 

weight [0068] 
[Example 8] 



- Si02-PbO-B 203 System glass powder (mean particle diameter: 3.0 

micrometers) 65 % of the weight and 

methyl-methacrylate-methacrylic-acid copolymer 6.3 % of the weight 

and trimethylolpropane triacrylate 7.2 % of the weight and 2-benzyl-2- 

dimethylamino-1-(4-morpholino phenyl)-butanone -1 

1.73 % of the weight and 2-methyl -1-[4-(methylthio) phenyl]-2- 

morpholinopropane-1-ON 0.25 % of the weight, 2 and 

4-diethyl thioxan ton 0.06 % of the weight and ethyl carbitol 

acetate 19.46 % of the weight [0069] 

[Example 9] 

- aluminum 203 Powder (mean particle diameter: 3.0 micrometers) 

65 % of the weight and methyl-methacrylate-methacrylic-acid copolymer 

6.3 % of the weight and trimethylolpropane triacrylate 7.2 % of the 

weight and 2-benzyl-2-dimethylamino-1-(4-morpholino phenyl)-butanone - 

1 1.84 % of the weight and 2-methyl -1-[4- 

(methylthio) phenyl]-2-morpholinopropane-1-ON 

0.16 % of the weight, 2 and 4-diethyl thioxan ton 0.04 % of the weight and 

ethyl carbitol acetate 19.46 % of the weight [0070] 

[The example 1 of a comparison] 

- Ag powder (mean particle diameter: 3.0 micrometers) 75 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 4.5 % 

of the weight and trimethylolpropane triacrylate 5.2 % of the weight 

and 2-methyl -1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 1.1 % of the weight, 2 and 4-diethyl thioxan 

ton 0.3 % of the weight and ethyl carbitol acetate 13.9 % of the 

weight [0071] 

[The example 2 of a comparison] 

- AgPt powder (mean particle diameter: 0.6 micrometers) 65 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 6.3 % 

of the weight and trimethylolpropane triacrylate 7.2 % of the weight 



and 2-methyl -1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 1.6 % of the weight, 2 and 4-diethyl thioxan 

ton 0.44 % of the weight and ethyl carbitol acetate 19.46 % of the 

weight [0072] 

[The example 3 of a comparison] 

- Ag powder (mean particle diameter: 0.6 micrometers) 85 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 2.7 % 

of the weight and trimethylolpropane triacrylate 3.2 % of the weight 

and 2-methyl -1-[4-(methylthio) phenyl]-2-morpholinopropane-1- 

ON 0.6 % of the weight, 2 and 4-diethyl thioxan 

ton 0.16 % of the weight and ethyl carbitol acetate 8.34 % of the 

weight [0073] 

[The example 4 of a comparison] 

- Ag powder (mean particle diameter: 3.0 micrometers) 70 % of 

the weight and Si02-PbO-B 203 System glass powder (mean particle diameter: 

3.0 micrometers) 5.0 % of the weight and 

methyl-methacrylate-methacrylic-acid copolymer 4.5 % of the weight 

and trimethylolpropane triacrylate 5.2 % of the weight and 2-methyl -1- 

[4-(methylthio) phenyl]-2-morpholinopropane-1-ON 

1.1 % of the weight, 2 and 4-diethyl thioxan ton 0.3 % of the weight and 

ethyl carbitol acetate 13.9 % of the weight [0074] 

[The example 5 of a comparison] 

- Si02-PbO-B 203 System glass powder (mean particle diameter: 1.0 

micrometers) 65 % of the weight and 

methyl-methacrylate-methacrylic-acid copolymer 6.3 % of the weight 

and trimethylolpropane triacrylate 7.2 % of the weight and 2-methyl -1- 

[4-(methylthio) phenyl]-2-morpholinopropane-1-ON 

1 .6 % of the weight, 2 and 4-diethyl thioxan ton 0.44 % of the weight and 

ethyl carbitol acetate 19.46 % of the weight [0075] 

[The example 6 of a comparison] 



- Ag powder (mean particle diameter: 3.0 micrometers) 75 % of 

the weight and methyl-methacrylate-methacrylic-acid copolymer 4.5 % 

of the weight and trimethylolpropane triacrylate 5.2 % of the weight 

and 2-benzyl-2-dimethylamino-1-(4-morpholino phenyl)-butanone - 

1 1 .4 % of the weight and ethyl carbitol 

acetate Are contained in each of 13.9% of the weight or more of 

the examples 1-9, and the examples 1-6 of a comparison. The class of 
conductive powder and/or insulating powder and the content rate, the content 
rate of an internal hardening mold photopolymerization initiator, and the content 
rate of a hard facing mold photopolymerization initiator are shown in the following 
table 1 so that it can look through. 
[0076] 
[Table 1] 
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[0077] Subsequently, screen-stencil gave the photosensitive paste concerning 
each of examples 1-9 and the examples 1-6 of a comparison on the alumina 



substrate, subsequently it was dried at 90 degrees C for 1 hour, and the paste 
film with a thickness of 20 micrometers was formed. Next, it let the mask pass on 
this paste film, and after carrying out exposure processing of the paste film by 
irradiating two times, development according the beam of light of an ultrahigh 
pressure mercury lamp to the 0.5 % of the weight water solution of 
1000mJcm(s)-sodium carbonates was performed. 

[0078] Thus, about the pattern film concerning each sample by which patterning 
was carried out, the measurement of resolution by the existence of generating of 
peeling and microscope observation after development and the cross-section 
configuration in a Rhine-like part were evaluated. Resolution asks for what width 
of face of a detailed pattern is obtained in Rhine/tooth space. These results are 
shown in Table 2. In addition, the content rate (% of the weight) of the internal 
hardening mold photopolymerization initiator and hard facing mold 
photopolymerization initiator in 100 % of the weight of photopolymerization 
initiators mentioned above is also further shown in Table 2. 
[0079] 
[Table 2] 
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[0080] Since the pattern film which has a detailed pattern is obtained from Table 
2 in the condition that according to the examples 1-9 resolution is excellent and 
there is no peeling after development and it uses as a photopolymerization 
initiator combining the internal hardening mold photopolymerization initiator and 
the hard facing mold photopolymerization initiator, in a photosensitive paste, it 
turns out that sufficient hardening condition is attained. 

[0081] Especially, in the examples 3, 5, and 6, as shown in Table 1, the content 
rate of the content rate of conductive powder or conductive powder, and 
insulating powder is as high as 85 % of the weight, and it should note that 
sufficient hardening condition is attained [ in / the mean particle diameter of 
conductive powder is as small as 0.6 micrometers, and / any ] in the examples 4- 
7 as mentioned above in spite of it although the light transmission nature to the 
inside of the paste film becomes low. 

[0082] In addition, in the photopolymerization initiator used, although it is 
desirable like examples 1-9 to be chosen as 10 - 90% of the weight of within the 
limits as for the rate of an internal hardening mold photopolymerization initiator, it 
is more preferably chosen as 20 - 85% of the weight of within the limits like 
examples 2-8. By choosing the rate of an internal hardening mold 
photopolymerization initiator as 20 - 85% of the weight of within the limits, the 
resolution of 30 micrometers or less and a rectangular cross-section 
configuration can be certainly acquired like the examples 2-8 of Table 2. 
[0083] Since only the hard facing mold photopolymerization initiator was used as 
a photopolymerization initiator in the examples 1-5 of a comparison to these, in 
the photosensitive paste, sufficient hardening condition was not able to be 
attained, therefore resolution could be inferior, and it was not able to generate in 
the pattern part with detailed peeling after development, and a cross-section 
configuration was not able to become a reverse trapezoid, and the pattern film 
which has a detailed pattern was not able to be formed. 
[0084] Moreover, since only the internal hardening mold photopolymerization 



initiator was used as a photopolymerization initiator in the example 6 of a 
comparison, it was impossible it to have become insufficient hardening a 
photosensitive paste, and for all paste film to have separated after development, 
and to have formed the pattern film. 

[0085] Next, the electronic parts manufactured using the photosensitive paste 
concerning this invention are explained. 

[0086] Drawing 1 is the perspective view showing the appearance of the chip 
inductor 1 as an example of the electronic parts mentioned above, and drawing 2 
is the perspective view disassembling and showing the body 2 of components of 
the chip inductor 1 shown in drawing 1 R> 1. 

[0087] A chip inductor 1 is equipped with the insulating substrate 3, and the 
laminating of the insulator film 4, 5, 6, and 7 formed on this insulating substrate 3 
using the photosensitive paste for insulators concerning this invention is carried 
out one by one. moreover, the conductor applied to this invention on each of the 
insulating substrate 3 and the insulator film 4, 5, and 6 -- the conductor formed 
using the photosensitive ** paste --film 8, 9, 10, and 11 is located, respectively. 
[0088] these insulation substrate 3, the insulator film 4-7, and a conductor ~ with 
film 8-1 1 , the body 2 of components is constituted and the external terminals 12 
and 13 are formed, respectively on each end face in which this body 2 of 
components carries out phase opposite. 

[0089] the conductor mentioned above -- film 8-1 1 is electrically connected 
through the Bahia hall connections 14-16 prepared by penetrating each of the 
insulator film 4-6 so that a predetermined coil pattern may be formed as a whole, 
in addition, the penetration whose Bahia hall connections 14-16 are only that a 
dashed line shows each location and give these Bahia hall connections 14-16 in 
drawing 2 , respectively -- illustration of a conductor is omitted. 
[0090] more - a detail - a conductor - the Bahia hall connection 14 by which the 
film 8 was formed in the insulator film 4 - minding - a conductor - it connects 
with the film 9 electrically -- having - the same - a conductor -- the film 9 the 
Bahia hall connection 15 prepared in the insulator film 5 - minding -- a conductor 



- it connects with the film 10 electrically - having - a conductor - the Bahia hall 
connection 1 6 by which the film 1 0 was formed in the insulator film 6 - minding - 
a conductor - it connects with the film 1 1 electrically, and the conductor 
connected so that a coil pattern might be formed in this way - each edge of film 
8-1 1 , i.e., a conductor, -- the film 8 -- on the other hand -- an edge and a 
conductor -- the film 11 - on the other hand, the edge is electrically connected to 
the external terminals 12 and 13, respectively. 

[0091] An example of the manufacture approach according to this invention of 
such a chip inductor 1 is explained below. 

[0092] the conductor first applied to this invention for example, on the insulating 
substrate 3 which consists of an alumina as shown in drawing 2 -- the 
photosensitive ** paste is applied. In spreading of this photosensitive paste, 
which approaches, such as screen printing, a spin coat method, and a doctor 
blade method, may be used. 

[0093] subsequently, the conductor which was applied as mentioned above and 
formed -- after drying the ** paste film, exposure processing is carried out 
through the photo mask which has a predetermined pattern. 
[0094] next, a development -- carrying out - a conductor -- carrying out baking 
processing on predetermined conditions into air, after removing the garbage of 
the ** paste film - a spiral-like conductor - the film 8 is formed. 
[0095] subsequently, the insulating substrate 3 top - it is - a conductor - the film 
8 - a wrap - the photosensitive paste for insulators concerning this invention is 
applied like, the conductor mentioned above in this spreading - the same 
approach as the case of spreading of the photosensitive ** paste is applicable. 
[0096] Subsequently, after drying the paste film for insulators which was applied 
as mentioned above and formed, in order to form the hole (illustration is omitted) 
50 micrometers for the Bahia hall connection 14 (for example, diameter), 
exposure processing of this paste film for insulators is carried out through the 
photo mask which has a predetermined pattern. 

[0097] Next, after carrying out a development and removing a garbage, the 



insulator film 4 which has a hole for the Bahia hall connection 14 is formed by 
carrying out baking processing on predetermined conditions into air. 
[0098] Subsequently, the hole for the above-mentioned Bahia hall connection 14 
is filled up with conductive paste, it dries and the Bahia hall connection 14 is 
formed in the insulator film 4. 

[0099] and the same approach as the case of formation of the conductor layer 8 
mentioned above -- a spiral-like conductor - the film 9 is formed on the insulator 
film 4. 

[0100] then, the approach same with having mentioned above - following - the 
insulator film 5 and a conductor - the film 10, the insulator film 6, and a 
conductor -- sequential formation of the film 1 1 is carried out. And after forming 
the insulator film 7 for protection, the chip inductor 1 which has an appearance as 
shown in drawing 1 is completed by forming the external terminals 12 and 13. 
[0101] Since the photosensitive paste for insulators which relates to this invention 
for formation of the insulator film 4-7 is used according to the manufacture 
approach mentioned above, the detailed hole for the Bahia hall connections 14- 
16 which should be especially prepared in the insulator film 4-6 can be formed 
simply and easily with the precision which was excellent about the configuration 
and the location. 

[0102] moreover, a conductor - the conductor applied to this invention also about 
film 8-1 1 - since it forms using the photosensitive ** paste - these conductors - 
to film 8-1 1 , it can have a high precision and the pattern of detailed and high 
density can be given simply and easily, the case where the usual screen printing 
etc. is applied especially - comparing - a conductor - since it is easy to form 
film 8-1 1 thickly, it is easy to have excelled the chip inductor 1 in the RF property. 
[0103] Moreover, since there is little degradation with time in that viscosity, the 
photosensitive paste concerning this invention can control generating of the 
pattern blot resulting from viscous degradation etc. Therefore, if the 
photosensitive paste which relates to this invention for formation of the insulator 
film 4-7 is used as mentioned above, the hole for very detailed Bahia hall 



connection called especially the diameter of 50 micrometers or less can be 
formed with high precision the diameter of less than 150 micrometers, for 
example. Therefore, it can contribute to a miniaturization and densification of 
electronic parts like a chip inductor 1. 

[0104] In addition, this invention is applicable in favor not only of a chip inductor 
which was mentioned above but electronic parts, such as substrates for RF 
functional modules, such as electronic parts for RF circuits, such as a chip 
capacitor and a chip LC filter, VCO (Voltage Controlled Oscillator), and PLL 
(Phase Locked Loop), and a package substrate for IC loading. 
[0105] 

[Effect of the Invention] As mentioned above, according to the photosensitive 
paste concerning this invention, since it uses as a photopolymerization initiator 
combining the internal hardening mold photopolymerization initiator and the hard 
facing mold photopolymerization initiator, sufficient hardening condition is 
attained by photopolymerization and the pattern film which has a detailed pattern 
can be formed easily. 

[0106] therefore, the conductor formed using such a photosensitive paste -- 
according to electronic parts equipped with the film or the insulator film - a 
conductor -- since a detailed gestalt can be easily given to the film and the 
insulator film, while being able to contribute to a miniaturization and densification 
of such electronic parts - a conductor -- since it was easy to thicken the film, 
electronic parts should be excelled in the RF property 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance of the chip 
inductor 1 as an example of the electronic parts manufactured using the 
photosensitive paste concerning this invention. 

[Drawing 2] It is the perspective view disassembling and showing the body 2 of 

components with which the chip inductor 1 shown in drawing 1 is equipped. 

[Description of Notations] 

1 Chip Inductor 

4-7 Insulator film 

8-1 1 a conductor -- film 

14-16 The Bahia hall connection 
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iM&;^-yffM*m&M4^-7 h £ Hi* t i 
[0 0 13] 

mmmzm&mmb ^m^^xm^h z\uz 

[0014] mmn*. t-f. 
xwzfatftytih^xfo-ox , nmm^mikthtz 

[0015] ft^[Mfi^lM'Jfcl±, $Sttx*n, 

t ^tz , s v ^i^riifiistfc (t s * m 

zo-fcib* mmizswj:im^i^~m\ mmiz 
j ~?-mmzjE\ mmxm.w$iix v ^ *, to* 1 . 

a ££9, z\<7y&%. ^y^-ftmztt-t&mmw 

yk tmemmnztzwo. -mz. z^mzm 
mmmxmmzmtftk t&zt. ?v -^-y^n^s 
■fbm&ixv^ a 

[ooi6] mfflmmsmmibii. mm 
^/^-mm^mmx'mu^ti. ^/v-ftgp 



[0017] 5 ;o^t^i>s*t4^-x 

^-x h ftffl^coymM^ hz\b tfx% h cox\ 
ztLtmrnm^m^mmib zbiz 

£^JSt®-ffc§-ttl> z\ b ifiX% h . 
[ o o 1 8 ] ftts, wmJti. o ^ss-fts^S^ 
rjB4MiJ«SHti3^TilSI?aW^g(tSOT-\ wit 

mm&mftmGffi&m b mm h ^ 1 1 «t ^ t . 

x h^Hts i V'^lgPfc t®lt§ ^ h z\ b 

[0019] c\cDWmz{%&m%:<\t^~xVlzi3^X, 

[0020] i/;, ^<05MHtffiS«i315tt^-^ btti 
0. l~5S*%*tf«Ii:* J ifaLV\ 

[ o o 2 1 ] ±tz, ytm&mjmiz&^x . ftmum 
tm&mm0m&iJ s 10-90 mm%xh ht\b tm 

[0 0 22] £tz. ZCOmmiZffimit^-ZY-lZti 
^X. ^mmzjBtX. iS«*i±. tzblli. A 
g. Au, Pt, Pd, Cu, Ni, W, A 1 tiXt/M 

oi^iim^t< b himzfrmmcoxo^mm 

tivn mmfn^btx, wmmmbmm± 
m^.bffmm^A,x"^x i> i ^ . 
[0023] t jjic?) i a ssroatett^ 

[0024]^i:5 ^m^p a n tfe^T, _ha<0«iB 
Pill, Smttf^*^^»#:ffliS^tt^-X M; i 

7 * h u v ^77 >f K»^ffl^T^°^--y 

^§futftS*!i"C& T J: 
[0025] 

U-yEPSL xb°y7?- h ttzli V 9?-7*V- V%b 
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tzm, tz t nmm-r b y^A^iit^tiftfi 

[0 0 26] ;o^t^l>iS^I4^-X Mi, *e«^ 

xmmmmt ixit, mmitz&.m^^^m 

ttfKym , KL<I1 !§*[4*° U i fcte* y 

^"v-fc i vs^tt^ y t o T^sii-g. . 
[0 0 27] mft&xw-ttzittv =?"7-fc lt. 

U /t-aytfi-^ttfi, Mtl#;b;b>Iih xf-byftbm 

[0028] mmxivKymt ix\t. ry vnm. 

yyyy/blt, vp^yl, 7~?)lW, V-)lWW, a 
£Vz.i\^0y^Wj:ZtfWft>ti&. — xibby 
tt^tefaft^fc lt(±, ry y;b§bf^-/k ryy/b 

KxWSr^T? y«xxf/K y y y U/HMf- 
;k ^ ^ ^ 'J ;bltx-?7b& if ^y y y 'J /Htx*^ Jk 
7 ^blt^E yifM if <7) 7 7;Hxx T/bS: if J&^tf 

LXhXW 

[0 0 2 9] ttz. ix. umizm^ 

^tii con, mm&tpt'cMmimmm^i-^yty 
^•+?-y y>j—;b b y ry y b , b y ro yy 

U3— ;b-HJ7? 'Jb— k by^fn-;l/7PA>b 
U7?Ul"-K XfTU^yiz-h, rb7bb 

n7^7'j/^r^ yb—k 7^y/b7?yb—K 2 

-k -fy*y^7kry 'Jl^-k byrbybryib 

-K *7C7? byry y b—k xb^Hky-zb 

7x7-/1/7? 'J b—k 1, 3-79y s J-*—JV s JT 



yyb— k 1, 4-7"yyy^--;by'ry y b-b, 
•;xfby/y3-/i/yr? y b—k ff7Xfi/y 
y y a -;b yr y y b— b , b y x f- b- y y y 3 -;b y 
ry y b— k x b ^ kfkb'x 7 x y-;bA yry y b- 
-K 7°n^yit^^y^-;byy 3-/by'77 y b- 
-k byy (2-h bn^yx^;b) ^yyryb- 
b b y ry y b- b , x b^ Wk b y ^fp-^rn^ 
ybyry yb-b. ^.yyxyxy b-;bbyry y 

b— b . Tn^b-fk b 'J/-fn-^7oA"y b U 77 

y b— b , 7°n^ b-^y y -fe y ;b b y ry y b— b , 
/<yyxy.xy b-;bf b ^ry y b-b. y'byyf- 

n-/I/7nA'yf b 7 T y U b— b » yXy yx y 7 y 

1 — ;bb bn^y-^yyry y b—b, xb^Wk^y 
yxyxy b-zbf-b^ry yb— b, fb5t bn7 
;b7 y ;by y y y b- b . y^nM b7by y y y v— 
b. v^y;yy yy y b-b, 77y;byyyyb- 
b. byx-?~byyy ^-/yyyyy yb-b, x^b- 
y y y a-;yy'7 y y y b- k r b 7if b-yy y 3 
-;bb>'y y y y v~ b , 1 , 4 - yy y y^--;byy y 
y y b— b , yx-f b- yy y n-;byy y y y b— b , 
1, 9-y7-y^-;b^ry y b— b, 1, 
Hfy^-zb^y y y v— b, ^^y-^/byy 3— 
;bv'y y y y b- b , 1 , 3 - 7'f - b y y y 3 -;b^'y 
y y y b- b . xb^- Wkfx 7 x y-;bA yy y y y 
b— b . by y f-n-/b7nA°y b y y y y y b- b , 
xb^Mk^ vb-ry/bMyry y b-b, xb^wt 
a*7 y $ ;b 7 x y -;b r y y v — y , x^-;b a.^ 

;bb'b-;bry y b-b. N-b'^;b-2-b°ny b 

y s >f y^./y-^ry y b-K ^yynbb-yyy a 
-;bb ; ry y 1- b . ^yx^-b-yyy n-;by'ry y 
b-b. yxyyxyxy b-;b^yyry y b-b. 
yxy y x y x y b -;b^^r y u b— b 4 t'^tf 

[00 30 ] i^0J!tfc^TM;fflUl>^fc 

coWM^ ( 1 ) T-*§ixl>2-<yy';b-2-y'y^;b 
rsy-i- (4-^;b7^- yy7xx;b) -yyyy 

[00 3 1] 

Uti ] 
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O CH 2 




(1 ) 



[0032] mzim%ftmmmm.^w\m\im 

( 1 ) b'X ( 2 , 6 - b=3f il) - 2 , 

4, 4 - h ;K^f ;i/7t ^ y^y K , 
( 2 ) t"x ( 2 , 6 - y^f;Kyy>( ;W - 2 , 4 , 
4 - h 'J ^ f ;KVf ;l/7 1 x 7 1- >t ^ y K (3) 
fx (2, 4, 6-hWf;Ky/>f ;l) -2,4, 
4-h Wf/Kyf;l/7t^7 -f yjf^rv h\ £ XX/ 
(4) fx (2, 6-^'^n;^yyW;P) -2, 4, 

4-h 'J^f/Kyf^7:fX7 4 yttisV. 
[ 0 0 3 3 ] flfcfr, 3SffllSft3!3teS£§lft&ffil 

s -r k ffx-^ h o 

[0034] ymmmmkix, tztlif^yyy 



[00 3 5 ] LA»U ^ilt>T$>it-£m%mvrfzi% 



wx'fo h „ 

[0036] ±j&C0X o t, #BIfcffl^iX-g>?lffi*f'fk 
S^fi^MOfc LT(i. ifcaflRteS ( 2 ) T^StiS 
2-^^-1- [4- U^-/H^t) 7x-;H -2 
-W7t'jy7nA"y- i -tfyj&spf 

[0037] 




II I / 

C— C— N 



i: 



1% 



[0038] ^^ffi. ^(?mmzt5^xim\z\mx'% 

kt5*)X*fo&, 

rf i- 7 x j vmmmm ■■ 

( 1 ) 2-^^-1- [4- i^)V^) 7x- 
;H -2- ; E;l/7 ; ryy7nA7-l-ty, (2)1 
-7x-;t/-2-t KnJfi/-2-^f;l'7w!y-i 

-*y. (3) l-hFnJfyy?n\^y^7x^ 
v"h>\ (4) 1- (4--f V7nb";l/7x-;l/) -2 
-t h'nJfiy- 2 -yc^-;i/7°n^°y- l -^y c 
a - i?#frtf-J]s%^&fflim : 
(1)1, 2-y7x-^x^yy'^y^ (2) X+JU 
7x-M"y^yl/-b a 

[ o o 3 9 ] c\ti^mmmitmm^mtmu. 



(2) 

m&v. t tzn 2 ma±^mm^mv^ 1 1 vx% t . 
[ o o 4 o ] _B£L£ x o ^ftmmmn x x/mmm 
mmnz&mimammnmmk lx\±,b% 
^-xv^mzttLx. o. ismm%ktiz\t 

mitK, X*)iHL<li. 0. 2-3fiM%T"fe 

& 0 o. imm%%.mx$)6t, mzxhmwwjf 
§ < * o wm>^~yit%h z\ t tmm^xh 
[0 04 i ] i3t. 3Kfi^MiJ(;fe(ti>. ftgfMS 
Tii. m#3&* 10-90 i> ; k mm L < , 

«fc9*JiL<(;i:. 2 0-8 5fiM%T"fel> o 1011% 
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[0042] mmmt lx\±, mm**.-* vcomm 
[0043] mnm&nt lt«. tzt m , Ag» 

*. AuH, Ptl^ Pdfi CuS*, NiK 
WS*. Mo|&5fc5rif£>l8i;fc(i28 

[oo44]it, wmttf^*«. st«, 
& < x% izttmtK. ^co^-mm. 

Ji, 0. 0 5-1 OjumfcSflS?)***?* K. J: 00 
iL<!l 0. 5-5//mT*&£ 0 WmMj^Wfi 
g# 0.05// m*jfrc*> § t , WWM4ktltfj\ § 

[0045] afc, sfttt^-xM^&iv^ mmm 

*<9-&W , 6 0-90 S*%*J*f 4 L < , i 0 # 
i t< (±, 6 5-8 5S*%T*I>. wmtf&*<z>-£w 
6 Ofi*%*iiffel> t , *MB#^Mt:J; SBr 

[ o o 4 6 ] ifc , ^o^tflSMtt^-^ h {zh 

mmmmt ix, ^yxm^xu/ttdt^y s 

[ 0 0 4 7 ] i 9 JlfrWfcli. #5*»*f: LTJ±. S 
i0 2 -PbOl, Si0 2 -ZnO|, Si0 2 -B 
i 2 0 3 ^. S i 0 2 -K 2 S i 0 2 -Na 2 O 

Jh. S i 0 2 -PbO-B 2 0 3 ^ S i 0 2 -ZnO 
-B, O s jfi, S i 0 2 -Bij O s -B s 0 3 jfi, S 

1 0 2 -K 2 0-B 2 0 3 S i 0 2 -Na 2 O-B 

2 0 3 MW«»^:a { T'H. 

[0 048] ifc, -b7 5 vfffijit LXii, tzt HI 
A 1 „ Ag, Cu, Ni, T i , Ba, Pb, Zr, M 
ru Cr, Sr. Fe, Y. Nb, La. Si. Znfc 



[0049] ffiiL3t^E«tt^ 

tm. im. 

OJ£K£# I/O vt i i v wm&% < , 
1-1 0jumfc;&;h.4tf>#iJiU\ 

[ o o 5 o ] ifc, aastt^-x m& Lfc i -3% 

0-8 0fiM%^f i LV\ ^7XS*0#M'J^*M 

ommxmnxhh t , mmmmmfom<ommmi& 

- yim t>ttiz<\ ^ t> Xfo l . 
[oosi] a^. MK^-x ifiaSLfci 

^*feStt^*«#MiJ^«. 0. l-10fig%£« 
L V \ lfiHtt^*^^^f ij^ 0 . 1 !> 

ifmmxh o . 1 oa*%^^i s t . *Mf^ 
[0052] <r«o^w*sjS!attt^-^ b t;(±, 

[00 53 ] HTC> i<^HtflS4«aifitt^-^ h 
[00 54] ^ ^^Bjl^iElilrt S ^SM 1 — 9 i 

[00 5 5 ] J; DPffltii, HifiMtffi4*»M5tt^- 
[00 56] i^. d^i^HSfiMfcJ: 

^mm^rrs. Ag»^ Agpm sio 2 

-PbO-B 2 o 3 jR^5^t&*tiiVA 1 2 o 3 (T 

[0057] itz. SiMfciWM^Ciii 
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f-n^PTn^ HJ 77 'J y-h£ffll^y &fflfflm%S-&ffi&%\%1$ti i> tfO(±, ,Iil£,2-7f- 

[0 0 58] ^tM^^feB^T. rt»ftM ;I^-1- [4- 7i-;l/] -2-^7 

fl^fWIJ: LTtt, 2 -^yy>- 2-y*7^;y7 * U 77°nAy- 1 i #2 , 4-^'x^f- 

$7-1- (4-t;l/7t l J77i-;k) -79 J V- t^yVy^Zii^tiM^tz, 

1 JtWJfcfc^T. ^fi^MUi: L [ 0 0 6 0 ] * l7t. 77 U^^fi 

y>- 2 - y'7^7 5 7-1- (4 -^7 * 'J 77 itmffi^tSSl^M'JS: , ^W<W\b LT7) 

[ o o 5 9 ] ttz. mmn&xfc&^x. mmm\m ^m^imx+^zi^udk. 3^-mzx^xm 
ym&mmtLxn, 2-wv-i- [4- (7f- irr^ttj^T. mmi^&zvimMi^ 

7x-;H -2-^7* U77°n^y- l- KJ4#S8l5tt^-x hfcftSW:. 
:fr>\ £±#2, 4-y'x^-;^^if7by^^tL^ [006 1 ] 

■ A gf^ {^mm : 3 . 0 jum ) 7 5 S*% 

■ 777U^li7l^-777U/l^fe£fi£# 4. 5fi*% 



h U7f-n-/yrn;\°y hUr^UU-h 5. 2: 



L0_ 



/0 



■ 2-<yy';i/-2-y'7f-;i'757-i- (4-W7t'jy7i-;i/) -t* 

777-1 0. 14SM% 

■ 2-7^-1- [4- (WW*) 7i-/l/] -2-^7* 'J7TnA 

y-i-^-y i. oii% 

■ 2, 4-y'xf-;i^-^-Jf-tfyhy 0. 2 6fi*% 

■ xf-^^trh-^r-fer-b 13. 9S*% 

[0 0 6 2] 

■ AgPtfisft : 3. O^m) 65fi*% 

■ 7^7U;^7^-;l/-7^7U;^ftfi^ft 6. 3fi*% 

■ hU7f-n-/t/7 0 n^°yh l J7^ i ;L— h 7. 2S*% 

■ 2-<yy';I/-2-y'7^7S7-l- (4-^7t U77x-;t-) -7' 



777-1 0. 4 1: 



i ' ! " 



2-7^-1- [4- (WW*) 7x-/k] -2-^7* U 7 7°n^° 



y- l -^-y i . 3 



■2, 4-yX^7W-:t3"9-yhy 0. 3 3ff% 

■ xf-^^t: h— /l^T-fer- b 19. 46 MM% 

[0 0 6 3] mmm3] 

■ Ag*&* ( : 3 . 0,«m) 8 5S*% 

■ 7 7 7 U )Vm^ 1~)V - 7 7 7 U /PB^fi£#c 2 . 7 fii% 

■ MJ7-^n-/I/7°n^°y Hj77U y-h 3. 2fii% 

■ 2- j ^yy';t—2-y'7^;l'7S7-l- (4- : e;i/7tyy7x~;i/) -7 

777-1 0. 19fi*% 

■ 2-WV-l- [4- (W\rf-*) 7i-;H -2-^7* U 

y-i-^-y o. 4 6fi*% 

■2, 4- : J^i-)W*^yhy 0. 11S*% 

■ xf-;k#;H: h — /1/TfeT— h 8 . 3 4 Si% 

[0064] [IWJ4 ] 

■ A g|95fc ( ¥«5 : 0 . 6 ju m ) 6 5 S*% 

■ 7 7 7 V)V&WV-X 7 7 U;^ftS^#: 6 . 3 S*% 

■ b ij^fo-^n^y HJ 77 Ul^-b 7. 2ff% 

■ 2-<yy>-2-y'7^757-i- (4-t/i/7ty/7x^/i/) -7 

77 7-1 0. 6 111% 

■ 2-WV-l- [4- (7^-;l/f-^r) 7x-/H -2-W7* U 77°n;\° 



y-i-^-y l. i4f a '^ 



o 
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■2, A-'J^f-lVf-t^yVy 0. 2 9S*% 

[0 0 6 5] rnrnm] 

■ Agi* (¥mm : 0 . 6 urn) 8 5S*% 

■ 7 7 j? V)vw.*^-)v-* 7 7 w&m&fo 2 . 7 mm.% 

■ \>V **u—A'*Turt>\>VT9V\'—Y 3. 2fii% 

■ 2-<>'y;l/-2-^f^75y-l- (4-t/l/7ty77x-;l/) -7" 
9JV-\ 0. 38fii% 

■ 2-^iV-\- [4- (7^-;W-:t) 7x-;H -2-^;b7* U77°n;\° 
y-i-^-y o. 3li% 

■ 2, A- : J^)V^^yvy o. 08fi*% 

■ x^-;^^b'>-;l/T-tf— h 8. 34fii% 

[0 0 6 6] [H»J6] 

■ Ag*&* 0. bum) 80S*% 

■ S i0 2 -PbO-B 2 O s jRtf^Xffi* (TOftfl: 3. Oxim) 

5. 011% 

■ 7 7 7 U ;UI7 f7L - 7 7 7 ij 2 . 7 S*% 

■ h^fn-^wty hUT^UU- b 3. 2SM% 

■ 2-^yy/P-2-y^Wiy-l- ( 4 * U 77x-/t-) -7 

^yy-i o. 49S*% 

■ 2-**)V-l- [4- (7f7W-;t) 7i-/l/] -2-^7* U 77°n.A° 
y-i-^y 0. 2S4% 

■ 2, 4-i?m-)Vtt^yyy o. 0 7S*% 

■ xf-;^^t"h-;I/T-tr-h 8. 34fi*% 

[0 0 6 7] mmmi] 

■AgS)*(f«I:0. 6Am) 74S4% 

■ A 1 2 0 3 ft* : 3 . Ojum) 1 . 0 MA.% 

■ X?7V)VM*i-)V-*?7V)VW2M&fa 4. 5M»% 

■ h^fn-;l/7nA"yh'J7?yi/-f 5. 2S*% 

■ 2 2-^^757-1- (4-W7t'jy7i~;i/) -7 
77y-i l . l 2M9% 

■ [4- (*i~jvi~%) 7i-;H -2-^7^ yy/nA 
y-i-^-y o. 2 2fi*% 

■ 2, A-'J^jv^^yhy o. 0 6S*% 

■ xf-^^trh-^r-fer-b 13. 9fii% 

[0 0 68] [HJt^JS] 

■ Si0 2 -PbO-B 2 0 3 M57»*(f^g: 3. O^m) 

6 5S*% 

■ 7 7 7 VMBL**i\,-X 7 7 'J/H&tS^ft 6 . 3 S*% 

■ hU^^n-^rn^^ybUr^U^-b 7. 2ff% 

■ 2-<y^>-2-^^TS7-l- (4-t/l/7ty77x~/l/) -7 
fjy-l 1 . 7 3Si% 

■ 2-**)V-\- [4- K^JV^H) 7x-/H -2-^7ty77W 

y- 1 o. 2 5fi*% 

■2, 4-^x^;^^Hf>'h>' 0. 0 6Si% 

■ xf^/l/h'h-^r-bf- b 19.4 6S*% 
[0 0 6 9] [»feW9] 

■ A 1 2 0 3 ft* 3. Ojum) 6 5S*% 

■777 U ^SI7 7 7 U;b§^fi£# 6 . 3 

■ bU7^n-;L-7°n7\°ybyr7Ub— b 7. 2ff% 
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■ 2-Ky^ju-2- ; J^i-^TS.y-l- (4-t;l/7ty77x-/l/) -7" 



9/y-i 1 . 8 4ff% 

■ 2-^V-l- [4- 7i-;W - 2-W7^J77W 

y-i-^y o. i6i*% 

■2, A-VZL+flrf-ttifVYV 0. 0 41*% 

■ x^^^h'h-^r-tf— b 19.4 61*% 
[0 0 70] [itfs^J 1 3 

■ A g|&* (TOBS : 3 . 0 jum ) 7 5 1*% 

■ X 9 9 V)VM*i-)V-* 9 9 VjV&&M&# 4 . 5 1*% 

■ h U^n-zt-Tn^y hUT^UU-h 5. 211% 

■ 2-*f-;l/-l- [4- (^f-;l^-3f) 7x-;H - 2-^;b7* U 77n^ 

y-i-^-y l. il*% 

■2, 4-i?m-)Vtt^yyy o. 311% 

■ xf^A'th-rt/Tfer-b 13. 911% 

[0 0 7 1 ] 

■ AgPtK i^mm : 0. 6jLtm) 6 51*% 

■ * 7 7 U ;HtX -f /L -7 7 9 'J AK4±l£-#; 6 . 3 1*% 

■ h^fn-^wty hUT^UU- b 7. 21*% 

■ 2-*f-)V-l- [4- (^Cf-;H-^-) 7i-/l/] -2-W7*'J77W 

y-i-^y 1. 61*% 

■2, A-isZL+M-tt-VyVy 0. 4 41*% 

■xf-^^trh-^r-fer-b 19.4 61*% 

[0 0 7 2] [Jt"Kf9J3] 

■ Agfi* (T^SS : 0 . 6^m) 8 5fi*% 

■ 2. 71*% 

■ h^fn-/l/7W>-hiJ77 l Jl/-f 3. 21*% 

■ 2-^f-^-l- [4- KMrMr*) 7i-/l/] - 2 - ^7 sf U 77°PA° 

y- l -:+y 0. 61*% 

■2, 4-xx^/H^t*-9-yhy 0. 161*% 

■Xf/W^b'>-mf-h 8. 3 41*% 

[0073] mmA ] 

■ Agi* (¥±M4fi : 3 . Ojum) 7 01*% 

■Si0 2 -PbO-B 2 O s (WKS : 3 . 0//m) 

5. 01*% 

■ 7 7 7 U - 7 9 9 U iVW^&SW- 4 . 5 1*% 

■ YV^u—)VTrv^yYVT9V\<'— b 5. 21*% 

■ 2-*+JV-l- [4- (Xl-JH-yt) 7x-;H -2-^7* U 77°n.A° 

y-i-^-y i. il*% 

■2, 4-^x^i^t^yby o. 31*% 

■ xf^/l/h'h-^r-bf- b 13. 91*% 
[0 0 74] [it«g^J5] 

■ Si0 2 -PbO-B 2 O s {^mm. : 1. 0//m) 

6 5 1*% 

■ * 7 9 V)VM*i-)V-* 9 9 U;b§?4±l£-#; 6 . 3 1*% 

■ h lM-^n?-/L77°n^°y hUr^UV— h 7. 21*% 

■ 2-^^-1- [4- 7i-/H -2-^;b7* U77°n;\° 

y- 1 1 . 61*% 

■2, 4-yxiHH^^-tfyhy 0. 4 41*% 

■ xf;W^t'b-^r-bf- b 19.4 61*% 
[0 0 7 5] [It3^J6] 
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■ A g$$m ( WKg : 3 . 0 jum ) 7 5 MM.% 

■ * 9 9 U/HMf-rt'-;* ? ? U^Kftfi^ 4 . 5 

■ hU^tf-n— /I^rnvtVMJT^Ut'— h 5. 211% 

■ 2-<>'y;l/-2-y^f^75y-l- (4-W7t'Jy7i-/l/) -7" 

?yy-i i . 4fi*% 



]^JiO||»Jl--'9fcJ;y : 'i:b^Ml---6<7)^.^t-^^ii at, UTF^Iil t^£ilTU|, 0 

s, mmimMaxu/ttzimmim^mmtiXu t o o 7 6 ] 
^rs^, ftffi&mm&mm<7ykiffl&. mi 3 

















as 




•g-^rfiJ-A'(aS%) 


■fx. IHJ 1 Li j±i 

I — 1 N R 1 U k . .1-. "P. ' <-"/ 


2l*f"i#] 1 


Ag 


75 




0 


0J4 


L.26 


2 


AgPt 


65 




0 


0.41 


1.63 


*J6M 3 


Ag 


85 




0 


0.19 


0.57 


4 


Ag 


65 


*L 


0 


0.61 


1.43 


5 


Ag 


85 




0 


0.38 


0.38 


jSJEfll 6 


Ag 


80 




5 


0.49 


0.27 




Ag 


74 




1 


1.12 


0.28 


mm s 


t£L 


0 




05 


1.73 


0.31 


gjfifli 9 


tcL 


0 




65 


1.84 


0.20 ; 


ifctHW 1 


Ag 


75 


tuL 


0 


0 


1.4 


ttVM 2 


AgPt 


65 




0 


0 


2.04 


tfcKffl 3 


Ag 


85 


*L 


0 


0 


0.76 


\mm 4 


Ag 


70 




5 


0 


1.4 


tkKfll 5 


t£L 


0 




G5 


0 


2.04 j 




Ag 


75 




0 


1.4 


0 



[ 0 0 7 7 3 i£i vc, mm 1 - 9 to j x/ifflffl 1 ~ 6 

U-yEPffltioT#4t, 9 0"CtTlB§r H 1 

CDftMZl 0 0 Om J cm- 2 EB|ff ^tti-^T. ^ 
[0 0 78] c\(7)£dlzixri?-~yy$tifz&tm 



>#®tt~c<?)wmmi<ofmzm^. mm. 

[00793 
[H2 3 



(11) 12 001-92118 (P2001-92118A) 















mmrn i 


10 


90 


35 




fcU 




20 


80 


30 


mi 




mmm 3 


25 


7b 


30 


mi 


*L 


4 


30 


70 


25 


mt 


fcL 


JIKEM 5 


50 


50 


20 


mi 


#L 


£»J 6 


65 


3b 


20 


mi 


fcL 


■MMM 7 


80 


20 


25 


mi 


fcL 


8 


8b 


10 


30 


mi 


fcL 


HifeW 9 


90 


10 


35 




fcL 


1 


0 


100 


50 






JfcRfll 2 


0 


100 


45 






Jt»« 3 


0 


100 


80 




-g|i*>*> 


Jfc&0» 4 


0 


100 


50 


mam 




Jt«t« 5 


0 


100 


60 






ttl«fl 6 


100 


0 









[0 0 80] 312 ^Wl-9(3j;tLii\ MS 

tlx. mmm^^mmbmmfmm^m 

[008 1 ] St. ggftftO , 5iS.fctf6T(i, Sit 

jjrf j a t, wt4^*^#*m^s^(i2»mtt^**3 

J: tflft*ttl^£t#J£# 8 5 SM% t m < . ttz. 

mmm 4 - 7 -m . 0 . 6 ^ m 

mm<%&fi\ ztii,zi>mbt>~?. i^L^i^t, 

4. 

[ 0 0 8 2 ] fflV^ilS^S^TOJtfcUT. 

rtgp®itM3tfi^ifiM'j^f j^tt . mmm 1 - 9 o x a 

t, 1 0~9 0ftl%«ffiHfitS£;ft.6^j&**f£ 
£\ J;0»SL<(i, H»J2-8<0i;5t. 2 0-8 



5] 

«sij^^2 0-8 smtxcommmzm^bizx 

ft 2 OH»J 2 ~ 8 tf) i 3 1 , 3 0 // m jaT<0*HftK , 
is iV»OffiffHM«^itSt#l» £ t 6 . 
[0 0 83] cltL^tMtT. £tKMl-5T"«. 3tefi 

^r^f i j t lt , mmttmimemmLfrmi ^x v ^ 

itfiicS^ Uc^T. MtS^D. ISWJ* { 
^W^^-yi5^ti3UT^4iL , 



[0 0 84 ] 

[0085] &t. ;<o^tffiS!satett^-^ h m 

[0086] 01 (i. ±.mitzm^&<V-Mb LX<n 

■f-vrnA >vi^m^-f§\nmxh ) o. 02a, 0 

1 tS L fcf - ■/ T 3 >f ;H ^gPtf n *#; 2 £*8f LT^-T 

[0 087] f-y73>f;H{±, $fiSttS^3^fIi., 
^ Ol&SttSfe 3 ± t (i , ^ O^Bfltfi S fgHftffliS^ 
tt^-Xh^ffl^TffM$tlS^#cH4. 5. 6£Jt 
V7«/vW.l§ilT^I> 0 S^, lfilitta^35:tV' 
tttl»WR4, 5:fci:tf6tf)#*_ttfi, ;<7)^tfl 

9. i ofcjtvi i^'-e^imf4Es^T^i» 0 

[0 0 88] Cl^tffilittaK3, ie§#cJl4-7fcj; 
W'##:K8-1 lti^T. gPp n n*#c2^W§tl. ^ 
^g|5p n n*#:2 0fflM^t-|>#SH±ta. ^gPS^ 1 2 

[0089] Ii3*L^W#cM8- 1 1 (i. tTFJt 
fecoaj ;WS7-yZBm-Z> idt. «SS*Jg4-6 
<9#*£MffiLT^lt&*ufc;^ 7*-;Wfi!gEl 4 — 

;t-f*icgp 1 4 - 1 6 a , 0 2 tts wc . ^-fiM^ l *JI 

ilTW^^T", Zti^U Tft-JV&ffigfi 14-16 
[ 0 0 9 0 ] X OPIItii. W#:M8(i. lfeS#cM4 1 
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wtmtv&u r^-ii-mmm 1 a a\ lx , WMI9 

lotwmfrmw&ii. mwmi cm, *e*i*ig6fc 
Kfttnfc^>f r*-;i«a5i 6£^lt. #*mi 

;w^-y £»r s i o ^mmztitzmvms- 1 1 

i 1 2tsitxi 3 

[0 0 9 1 ] ^Oid^-yT^/HcTX itfD^^t 
[0 0 9 2] 02t3irf iot, fcfcifcTTA'S 

mimmu 3 _t t , ; s a**, 

?- £m#tl . £ «!S3r,tt^-7, h comfit 

[0093] ijcv^T, ±mco x o izmnztiximztL 
[ o o 9 4 ] mz, m&nm*$mix , 

•CHff^^f+T«^lf £ i fc t i -5 T , XtM 
*>*ttIB8£?Bjfr*S. 

[0 0 9 5] ifc^T, ^&tt*K3±t"fe^T. #ttH 

[0 0 96] ±j*0 J: 3 CS^tffM^ 

1 4 cofztbcDfz b £ fcf Efl 5 0// m^TL ( H^Srit 
ft) £JBj£t£fc«>, J§r£«D;^-y£;rf&7*hv 

4. 

[0 0 97] ilWi^^SILT, 

H-f & ^tCiot,^ 7*-;H$8as l 4 cotztbn 

[00 98] &V^T\ ±M<WU T*-Mmmi 4<7) 

iH 1 , )M T*~MWm 1 4 ZJtM-fl . 
[ 0 0 9 9 ] HT, lu5*L^W#cJf8 0ffM^*l^i: 

[0100] *<Z)ft, lu5*L^^fc^SO*S^^ 

m 1 1 ^i«ts . * lt , fraffloffigft^ 7 & 
ffML/siL 1 2 £ £V 1 3 £f&st§ - b c i 

-ot, Hi t^-T i a ^r^HS £^Ttl> f - -y 7° 3 >f ;H 



[0101] ±iBUfciBt*stiWf. mmwmA- 

xh%m^x^&cox\ mz^ ffi§#cji4-6tia(tA> 
^>f r*-/nsttai 14-16 (Dfzub^mm^ 

#*o^£®j£-f & ; t I) . 
[0 102] £tz. S*M8-1 lt-3UTt. 
0JMS»frffl;®3frl4^-x b ^ fflUTffM t X ^ !> 
T\ m^2»#cf!8-l lt*fLT. 

b tfX'% h . #t . M^ox ^ U - y EPHS^S' Bffl-t 
S^tJt^T. 2»#:J18-1 1 ^W<mmhZbif 
m^sXfo h COX. f - >;/ 7°3 >f ;n ^JfKff tttft^l^ 

[0103] ifc. ^M^lf!!>!S^tt^-X Mi, 
b. fzb/Ji. fifSl 5 0x<m*}i, ^titSSOjum 

a4)vicr>xo ftn^^mit^mmmittzm-i- 

&z\bifiX%&« 

[0 104] ZcoWm. ±j£Ltz£d%i--yT 
aJMzM&'f. ^-vT^yfy-f. ^'y7°LC7 4)1 

mcomm®i®mm=Fm&. vco(voita ge 

Controlled Oscillator) 
LL (Phase Locked Loop) ^«7)SJW| 

[0105] 

-xhitzxtd^ xmsmimtLx. mmimytm. 
immtmmmimjmsmimt mm^h^xm 
^t^s<7)t\ ^&iz£r>x+ft%mwmtfm&z 

[0106] Lfctfi X. .1(0 X d b 5r 

z\ b ifx% h<nx\ c\ct)£o ^m^^m^mm 
muzm$-x% hbbuz. m^m^m< -tub &m 
%xh &cox\ wf ^&*nm %m> mm titz & <n t -r 

[Hffl^ffi^lM] 

[01] CKOffiHHt^Si^tt^-^b^ffl^TSBiS 

-tmrnxbi. 
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(72)WM im jlBJ F^-A(##) 2H025 M01 AA02 M19 AB15 AB17 

«tEJff^|S]«TU^|#r.TB26#10-^ Sxt AD01 BC43 BC53 CAOO CA02 

gfttfmWffiift CA03 CA27 CA35 CC08 CC09 

4E351 BB01 BB24 BB31 CC11 CC22 

DD04 DD05 DD06 DD17 DD19 

DD20 DD52 EE01 EE11 EE21 
GG01 

4J038 FA111 FA221 HA066 HA486 

KA04 KA20 NA18 NA20 PA17 
PB09 



